Background and Objectives: The majority of individuals in substance use disorder (SUD) treatment also smoke cigarettes; yet, the availability of smoking cessation services in SUD treatment remains limited. In this study, we developed and piloted a brief intervention for smokers in SUD treatment intended to motivate engagement in tobacco quitline treatment (TIME-TQ). Methods: First, we interviewed 19 smokers in SUD treatment to inform the development of TIME-TQ (Phase 1). Second, we delivered a prototype TIME-TQ to 16 smokers in the same SUD treatment program and followed them for 3 months post-discharge (Phase 2). Results: Feedback from Phase 1 participants was used to refine response choices and video segments included in the prototype TIME-TQ. Phase 2 participants rated TIME-TQ high on relevance, interest, respectfulness, and helpfulness. Additionally, they reported significant increases in readiness to quit and perceived importance of quitting after receiving TIME-TQ. A total of 8 of the 16 accepted a quitline referral, and 8 of 13 reached for follow-up (four referral acceptors, four decliners) reported efforts to quit or reduce smoking during the follow-up period. However, only three received quitline counseling and none achieved a sustained period of abstinence. Conclusions and Scientific Significance: Our results suggest that TIME-TQ activated these patients to quit smoking, but our referral method (standard fax referral) was unsuccessful in helping participants fully engage in quitline treatment or achieving a period of abstinence. Scientific Significance: We are now conducting an RCT to evaluate TIME-TQ with a revised referral procedure intended to increase treatment engagement and, ultimately, abstinence rates. (Am J Addict 2017;26:587-594) 
INTRODUCTION
The prevalence of cigarette smoking among individuals receiving treatment for non-nicotine substance use disorder (SUD) remains 70% or higher, 1 even as the smoking rate in the general population has declined to 16.8%. 2 Ultimately, smokers in SUD treatment are more likely to die from tobacco use than from their other substance use. 3 However, less than half of SUD treatment facilities offer pharmacotherapy or counseling for smoking cessation, and less than 15% provide both. 4 Therefore, the integration of effective smoking cessation interventions into SUD treatment programs is a public health priority. 5 
Barriers to Integrating Smoking Cessation Services in SUD Treatment Belief That Quitting Smoking Will Jeopardize Sobriety
The majority of smokers in SUD treatment want to quit smoking eventually. 6 However, concern that quitting will jeopardize their sobriety 7 may account for the finding that many are reluctant to quit immediately 8 and may prefer to quit after achieving a period of abstinence from alcohol and drugs. In fact, the overwhelming majority of existing research supports a simultaneous treatment approach, suggesting that participating in smoking cessation treatment during SUD treatment does not increase the risk of alcohol or drug relapse and, on the contrary, may actually promote alcohol and drug abstinence. 9 
Lack of Staff Time and Resources
To date, randomized controlled trials (RCTs) for smoking cessation in SUD treatment have generally tested intensive, face-to-face interventions that require large amounts of time, counselor training, and resources to implement and would be difficult to disseminate to community-based SUD treatment. [9] [10] [11] Furthermore, quit rates have been low, 9 and they have only infrequently provided follow-up smoking intervention upon discharge from SUD treatment.
In the current study, we developed (Phase 1) and conducted a pilot test (Phase 2) of a brief, tablet computer-based intervention intended to motivate smokers in SUD treatment to use a no-cost, readily available, efficacious tobacco cessation treatment option in the community-free tobacco quitlines available in every United States (1-800-QUIT-NOW). 12, 13 Our intervention, "Tablet Intervention to Motivate Engagement with Tobacco Quitlines" (TIME-TQ), was designed following known brief intervention best practices, 13 while also focusing on practicality to address barriers to integration of smoking cessation into SUD treatment.
The TIME-TQ Intervention

Motivational Interviewing
The TIME-TQ relies heavily on motivational interviewing (MI) principles.
14 Substantial evidence exists for the efficacy of MI in improving substance use outcomes. 15 However, with regard to tobacco use specifically, although MI is associated with increased quit attempts 16 and self-efficacy, 17 metaanalyses indicate that as a standalone intervention MI has only a small effect on abstinence rates. 18, 19 MI has also been evaluated as an approach for motivating engagement in formal substance use treatments. In this context, MI has demonstrated considerable promise. [20] [21] [22] Few previous studies have used MI to facilitate engagement in tobacco cessation interventions specifically, but results are promising. 23 Given that TIME-TQ was intended to facilitate engagement in tobacco quitline treatment, and is not a standalone tobacco cessation intervention in itself, we therefore selected MI to inform the content of TIME-TQ.
Use of a Tablet-Computer Based Intervention
Relative to face-to-face interventions, computer-based interventions afford distinct advantages, 24 including: (a) ready disseminability and appeal, even in populations with low literacy and limited computer experience; (b) flexibility, while preserving replicability and standardization; (c) privacy 25 ; and (d) cost-effectiveness. 26, 27 Tobacco Quitlines Tobacco quitlines are a major vehicle through which smoking cessation counseling services are delivered in the United State. Quitline counseling has impressive odds ratios of 1.41-1.6 in meta-analyses, 12, 13 which compare favorably to face-to-face counseling. 13 For example, a large study conducted at the California Smokers' Helpline 28 found that rates of continuous abstinence in the treatment group (20.7% at 1 month, 15.9% at 3 months, 11.7% at 6 months, 7.5% at 12 months) were double the rates in the control group (9.6%, 6.7%, 5.2%, 4.1%). Although to our knowledge no previous studies have evaluated the efficacy of quitlines specifically for SUD-treated smokers, over 60% of quitlines provide outreach to smokers with other SUDs. 29 In a recent study of 125,261 callers to the CA quitline, 12% said they had problems with alcohol or drug use. 30 
Software
The prototype TIME-TQ was created using the Computer Intervention Authoring Software (CIAS) platform, developed by Steven Ondersma, PhD. We deployed TIME-TQ on touchscreen tablet computers running Windows operating system that we believed would be optimal for delivering the intervention in our clinic setting. However, CIAS is compatible with all devices running Windows. CIAS features an animated narrator capable of over 50 specific motions and gestures (eg, smile, point, etc.) that has received high feasibility and acceptability ratings. 31 Relevant graphics rotate on each screen, and video segments increase visual and auditory appeal. The animated narrator serves as a "guide" throughout the program and engages participants by addressing them by name, introducing each topic, asking pertinent questions, reflecting back selected responses, sharing information in a motivational style, and using occasional humor. CIAS interventions may be built in a modular fashion, whereby intervention components can be tailored to participant responses by strategically branching to specific components. CIAS interventions have produced positive outcomes in low-income post-partum women who used illicit drugs prior to pregnancy 24, 32 and in pregnant smokers.
31
Prototype TIME-TQ The prototype TIME-TQ consisted of a 30-minute intervention that aimed to motivate acceptance of a tobacco quitline referral. It wove together two evidence-based brief intervention approaches 33 : the 5 A's (Ask, Advise, Assess, Assist, Arrange Follow-Up), a model for brief smoking intervention in health care settings, served as the basic framework for addressing tobacco use, 13 while the counseling style of MI 34 engaged participants to explore their smoking in a safe and respectful manner, and was used more specifically to tailor responses. Participants were asked questions that followed the 5 A's and MI (eg, pros and cons of smoking), to which they could select multiple response choices. The narrator provided MI-consistent feedback that differed based on the participant's readiness to quit (high vs. low) as indicated by their response(s). Gain-framed messages (ie, focused on positive benefits of quitting rather than risks of smoking) served to reinforce confidence and desire for those who were ready to quit, and to motivate those who were not ready. The narrator also presented two graphs showing improved sobriety among smokers with SUDs who participated in tobacco cessation treatment or quit smoking. Additional messages depicted the cycle of nicotine dependence, illustrating that rather than relieving stress, smoking actually induces a state of ongoing nicotine withdrawal that is only relieved by smoking another cigarette.
Video clips appeared at two distinct points. The first video, depicting an actress portraying an addictions medicine physician, was shown to all participants and aimed to provide clear advice, while recognizing the participant may not be ready to quit. The second clip, which aimed to assist and was tailored to readiness to quit (high vs. low), included another message from the physician and also empowering testimonials from actors of varying gender and ethnicity who portrayed patients in SUD treatment who quit smoking with the help of the quitline. At the end of TIME-TQ, participants indicated by clicking "yes" or "no" whether they would like a referral to the quitline.
The Current Study TIME-TQ has now been finalized and is being evaluated in an RCT. This manuscript describes the two-phase development process. In Phase 1, we conducted interviews and a brief survey with 19 patients in SUD treatment to learn about their smoking and preferences for intervention. This information was used to refine a prototype of TIME-TQ that we had already outlined. In Phase 2, we administered the prototype TIME-TQ to 16 patients in SUD treatment who had not participated in Phase 1 and revised TIME-TQ based on their feedback. Assessments were conducted before and after TIME-TQ, and at 1 and 3 months post-discharge from SUD treatment. We hypothesized that TIME-TQ would motivate and prepare smokers in SUD treatment to engage in the more active, skillsbased quitline treatment. Primary outcomes included readiness to quit, proportion of participants who accepted the quitline referral and engaged in quitline counseling, and engagement in quit attempts. This study was approved by the Butler Hospital Institutional Review Board.
PHASE 1 Method
Participants
Participants (n ¼ 19) were recruited during an admission to the alcohol and drug day treatment program (ADP) at Butler Hospital in Providence, RI. ADP provides treatment including counseling and medication management from 9:00 am-3:30 pm on weekdays, with a typical length of stay of five consecutive days and a typical daily census of about 15 patients. Patients are typically discharged from ADP with a referral to a less intensive level of care to continue their SUD treatment. All participants were between 18 and 70 years of age, smoked at least 10 cigarettes per day, had not used pharmacotherapy for smoking cessation or other tobacco products within the last 7 days, and had reliable access to a telephone. Procedure Recruitment. A research assistant screened the medical records of all patients admitted to ADP. Patients who appeared to meet study criteria were approached in person on day 2 or later of their ADP stay, given a brief explanation of the study, screened to confirm eligibility, and scheduled for an hour-long interview appointment if eligible and interested. Interview. After providing written informed consent, patients completed a brief questionnaire assessing demographics, smoking history, nicotine dependence and readiness to quit (1-10 scale), and then completed a structured interview about their smoking and preferences for intervention. Interview topics were drawn from the content we planned to include in the prototype TIME-TQ, which had already been outlined and partially programed in CIAS prior to conducting Phase 1. These topics included details about their smoking, pros and cons of smoking and quitting for themselves, and for other smokers in SUD treatment, importance of quitting (ie, 1-10 scale) and why they did not select a lower number (common MI-based technique), relationship of smoking to personal values (given a list of typical values such as relationships, health, etc. to generate discussion), barriers to quitting for themselves, and other smokers in SUD treatment, awareness of and receptivity to using a tobacco quitline, telephone access, perceived impact of quitting on sobriety, and general preferences and suggestions for smoking intervention in SUD treatment. During the discussion of perceived impact of quitting on sobriety, the interviewer shared research findings and graphs indicating that quitting does not jeopardize, and may increase the likelihood of maintaining sobriety. At the end of the interview, participants were asked again whether they would accept a referral to the quitline if offered, and again rated their readiness to quit. During the discussion of suggestions for intervention, participants were also informed about the planned video components of the pending intervention, and asked specifically about preferred sources of information about smoking cessation while in treatment (eg, from a physician or a patient in substance use treatment who had used the quitline).
Results
Demographic and smoking characteristics are shown in Table 1 . Regarding pros of smoking, an overwhelming majority endorsed negative reinforcement (eg, relief of negative emotions, general mood management) and positive reinforecement (eg, enjoyment and socialization with other smokers). Aspects of smoking that were cons or concerned participants were health and aesthetic concerns, expense, disapproval from others, second-hand smoke exposure of loved ones, and not wanting children or grandchildren to start smoking.
Participants indicated that quitting smoking was important (on a 1-10 scale, M ¼ 7.50, SD ¼ 2.32), and 58% reported that smoking did not fit in with their personal values. When asked about the perceived benefits of quitting, the most common responses pertained to improved physical health, including ability to be more physically active, not smelling like smoke, and saving money. Anticipated barriers to quitting included withdrawal symptoms, being around other people smoking, and being triggered to smoke in stressful situations, after meals, and while drinking coffee. Most participants (14/19, 74%) were not familiar with the local quitline. After being provided with a brief description of the quitline, 14/19 (74%) indicated that they would consider using the quitline if they decided they wanted to quit smoking and 8/19 (42%) said they would be interested in being connected with the quitline upon discharge from ADP. Participants were roughly equally divided as to whether they believed that quitting smoking would jeopardize or promote sobriety from alcohol and drugs. After being presented with graphs showing that quitting smoking does not jeopardize sobriety, the proportion of participants interested in being connected to the quitline upon discharge from ADP increased from 42% to 53% (10/19). Participants reported preferring to receive information about the quitline from both patients and a physician; they preferred a female doctor or had no gender preference, and a doctor wearing a white lab coat or had no clothing preference.
This feedback was used primarily to develop the response choice lists for the questions in TIME-TQ. Also, in the video segments we included an actress portraying an addictions medicine physician wearing a white lab coat who shares information about the effectiveness and availability of the local quitline, and actors of both genders and diverse ethnicities portraying patients describing their experiences with using the quitline. 
Procedure
Phase 2 participants attended two, one-hour-long appointments during their ADP stay, on consecutive days whenever possible. During the first appointment, participants provided informed consent and completed a baseline assessment. At the second appointment, participants viewed the TIME-TQ program. A study clinician completed a fax referral form for participants who accepted a referral to the quitline at the end of TIME-TQ. The referral was then faxed to the quitline immediately. Any health care provider may use the quitline's fax referral form to refer patients. The quitline makes up to three attempts to call all referred individuals to initiate the quitline's program, with the first call attempt occurring within 3 business days of receiving the individual's referral. Therefore, it would be unlikely for study participants to initiate quitline counseling before ADP discharge given the 5-day average length of stay. However, most would still be receiving SUD treatment at a lower level of care and therefore, we consider TIME-TQ to be consistent with a simultaneous approach to treatment of tobacco dependence and other SUD(s). All participants, regardless of whether they accepted a referral, received printed materials describing how to access smoking cessation resources. After completing the fax referral form (if applicable) and receiving the resources, the clinician interviewed the participant to obtain feedback on TIME-TQ. Participants returned for follow-up appointments at 1 and 3-months post-discharge from ADP.
Phase 2 participants were recruited in two cohorts. The initial prototype TIME-TQ developed after Phase 1 was revised after the first cohort of 10 participants in Phase 2 provided feedback. This revised TIME-TQ was then administered to a second cohort of six additional participants who then provided additional feedback.
Measures
Smoking History. At baseline, participants described their smoking history including current smoking pattern, nicotine dependence (The Fagerstr€ om Test for Nicotine Dependence, FTND), 35 and quit attempt history. Feasibility and Acceptability of the TIME-TQ. Participants rated the acceptability of TIME-TQ on five-point scales (1 ¼ not at all to 5 ¼ very much), including how relevant, interesting, respectful, and helpful it was to them, and how much they liked using the tablet computer. State Motivation and Readiness to Quit. Participants reported on their readiness to quit smoking within the next 30 days on a 1-10 scale during the baseline assessment and at two points during TIME-TQ (embedded in the intervention). Additionally, just prior to and immediately following TIME-TQ, state motivation was assessed using 100-point visual analogue scale (VAS) items, 31 including likelihood of quitting smoking within 30 days, importance of and confidence in quitting, and concern about quitting smoking jeopardizing sobriety. Smoking Outcomes. At follow-ups, participants reported on attempts to quit or cut down on smoking since the previous assessment. Participants also reported their tobacco use (cigarettes and other tobacco products) for each day since the previous assessment (ie, since their baseline at 1 month and since their 1-month follow-up at 3 months) using the Timeline Followback calendar method. 36 
Results
Participant Characteristics
Demographics and baseline smoking characteristics are shown in Table 1 . Half of participants (4/10 from the first cohort and 4/6 from the second) accepted the quitline referral. At baseline, participants who went on to accept the quitline referral were more likely to endorse readiness to quit within 30 days (75% vs. 25%, (x 2 ) ¼ 4.00, p ¼ .046) and also reported higher readiness to quit on a 1-10 scale (M ¼ 4.75, SD ¼ 2.71 vs. M ¼ 2.25, SD ¼ 1.39, t (14) ¼ À2.32, p ¼ .04). Retention was 13/16 at 1 month and 9/16 at 3 months.
Revisions to TIME-TQ After Cohort 1
While Phase 1 participant feedback helped to generate the content and specific response choices to include in the prototype TIME-TQ, Phase 2 pilot feedback helped to guide the refinement of content and message delivery style. Overall, Phase 2 participants provided positive feedback. Two minor modifications were made after the first cohort and included in the revised TIME-TQ administered to the second cohort. First, we streamlined the spoken content and removed some "humor" elements that were disliked. Second, we added the response choice "Premature aging (yellow teeth, nails, wrinkles)" to an item that asked about "cons" of smoking An additional modification for cohort 2 was made to the smoking cessation resources provided, based on clinical intuition. All cohort 1 participants, regardless of whether they accepted the quitline referral, received a quitline brochure, a self-help guide published by the National Cancer Institute (Clearing the Air), and a list of local smoking cessation programs. However, by the end of cohort 1 we became concerned that the additional resources might diminish or detract from engagement in the quitline services. Therefore, in cohort 2 we provided only the quitline brochure to those who accepted a quitline referral. We continued providing the full complement of resources to participants who declined the referral.
Debriefing interviews with this second cohort indicated that no additional pilot testing was needed and we were ready to begin the RCT. We have grouped together both cohorts for other results described below.
Feasibility and Acceptability of TIME-TQ TIME-TQ was rated highly by participants, with most rating it as a five ("very much") or a four ("a good bit") on relevance, interest, how much they liked the tablet, respectfulness, and helpfulness (see Fig. 2 ).
Smoking Outcomes
State Motivation and Readiness to Quit. Paired samples ttests (pre-vs. post-TIME-TQ) were conducted for quitline referral acceptors and decliners separately. Results indicated that both acceptors and decliners significantly increased their overall readiness to quit and perceived importance of quitting from pre-to post-TIME-TQ (ps < .05 for both of these prepost comparisons). However, only acceptors reported increased likelihood of quitting within 30 days following TIME-TQ (p ¼ .01). See Table 2 . Use of Quitline Services. Three (n ¼ 3) of the eight acceptors enrolled in quitline counseling and received at least one session; three could not be reached by the quitline, and two were reached but did not receive counseling (one declined, one did not complete the enrollment process). Use of Other Smoking Cessation Treatments. A total of 8 of 13 participants who completed a follow-up assessment reported engaging in at least one effort to quit or cut down on smoking between the baseline and their last follow-up, including four of six quitline referral acceptors and four of seven decliners. Methods used included cold turkey (three), nicotine patch (two), nicotine gum (one), nicotine lozenge (two), electronic cigarettes (one), print materials (one), individual counseling (two), and nicotine inhaler (one). Abstinence and Reduction. No participants reported 7-day point prevalence abstinence at any follow-up. However, at the 1-month follow-up, two participants (both acceptors) reported reductions in smoking of at least 50% from their baseline level; at 3-months one had maintained this reduction and the other had reduced by another 50% (reporting <2 cigs/day). Also, at the 3-month follow-up, two additional participants (both decliners) had reduced their smoking by at least 50% from baseline.
DISCUSSION
In this research, we developed a brief tablet computerbased intervention to motivate engagement with tobacco quitlines (TIME-TQ) among smokers attending a day treatment program for non-nicotine substance use disorder (SUD) (Phase 1) and conducted a preliminary pilot test of TIME-TQ that established its feasibility and acceptability (Phase 2). Phase 2 participants found TIME-TQ relevant, interesting, respectful, and helpful. Furthermore, their overall readiness to quit and their perceived importance of quitting increased significantly after receiving TIME-TQ, and half (n ¼ 8) accepted a referral to the quitline after completing TIME-TQ. At follow-ups, a majority of Phase 2 participants reported that they had engaged in efforts to reduce or quit smoking since receiving TIME-TQ. Despite the high rate of quitline referral acceptance (50%), only three of the eight acceptors actually enrolled in the quitline's program and received at least one counseling session, few reported smoking reductions, and none reported 7-day abstinence.
For the RCT, we implemented several procedural changes intended to increase the likelihood that referral acceptors will enroll in and receive quitline counseling, and will achieve a period of abstinence. First, we changed the referral procedure from the standard fax mechanism to a "warm transfer" in which the study clinician calls the quitline immediately after the participant chooses to accept the referral. The clinician informs the quitline that there is a patient seeking counseling, and hands the phone to the participant to complete the initial intake and schedule the first counseling session. Second, we decided to offer medically eligible participants who schedule their first quitline counseling session 2 weeks of nicotine patches at no cost. We originally intended for participants to receive free patches from the local quitline, which was offering them at the time we proposed the study. However, during follow-up appointments, we learned that the free patches promotion had been discontinued.
Results of this study challenge a prevailing assumption that smokers receiving SUD treatment are neither interested in nor ready to quit smoking. Our findings suggest that when these smokers are provided with evidence-based information to reduce primary barriers to quitting and offered the opportunity to engage in smoking cessation treatment with a quitline, a large proportion will become activated to quit smoking. More specifically, they will report high motivation to quit and receptivity to use of the quitline, and will engage in efforts to reduce and quit smoking. At the same time, our results suggest that TIME-TQ combined with a fax referral to the Accepted quitline (n ¼ 8)
Declined quitline (n ¼ 8)
Before TIME-TQ After TIME-TQ Before TIME-TQ After TIME-TQ Ã Significant increase from before to after TIME-TQ, p < .05.
